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metres, but this is reduced by corrections to 430,165. The value which best satisfies the observations is considerably greater, viz., 456,748. A rough experiment with the electric balance gave 410,000; but Professor Maxwell remarks that the value calculated from the dimensions of the coil is probably much the more accurate, and was used in the actual redactions. I had supposed at one time that the discrepancy between the results at various speeds and the calculated value of L was due to the omission of the term in tan4 0, given above, which would have the same general effect as an underestimate of L\ but, as has been already mentioned, this term was in fact included in the reductions made by Mr Hockin, in conjunction, moreover, with the value L = 437,440.
A rough preliminary reduction of our observations showed at once that they could not be satisfied by any such value of L as 437,000, but pointed rabher to 454,000, and we began to suspect that the influence of self-induction had been seriously under-estimated by the Committee. Preliminary trials by Maxwell's method with the electric balance giving promise of results trustworthy within one per cent., we proceeded to apply it with care to the determination of L, but the galvanometer at our command—a single needle Thomson of 2,000 ohms resistance—was not specially suitable for ballistic work, As this method is not explained in any of the usual text-books, it may be convenient here to give a statement of it.
The arrangement is identical with that adopted to measure the resistance of the coil in the usual way by the bridge. If P be the resistance of the copper coil, Q, R, S, nearly inductionless resistances from resistance-boxes, balance is obtained at the galvanometer when PS = QR, This is a resistance balance, and to observe it the influence of induction must be eliminated by making the battery contact a second or two before making the galvanometer contact. Let us now suppose that P is altered to P 4- BP. The effect of this change would be annulled by the operation of an electromotive force in branch P of magnitude SP. x, where ac denotes the magnitude of the current in this branch before the change. Since electromotive forces act independently, the effect upon the galvanometer of the change from P to P + 8P is the same as would be caused by SP. x acting in branch P, if there be no E.M.F. in the battery branch at all*.
Returning now to resistance P, let us make the galvanometer contact before making the battery contact. There is no permanent current through the galvanometer (<?), but, at the moment of make, self-induction opposes an obstacle to the development of the current in P, which causes a transient current through G, showing itself by a throw of the needle. The integral
* [1899. A slight error should here be corrected. The electromotive force should be reckoned as 5P. x', where x' is the actual current flowing through SP. The ratio of a;''to x is very near unity in practice. See Phil. Trans, vol. ci/xxnr. p. 077, 1882; Art. 80 below.]